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(57) [i^itlS^aJiSH] 

fIfeSW<0^®lclt^$ti.. Ti02. ZnO. Sn02. SrTi 

03. W03. 812 03 . Fe203ii^^tji^mA^f>mt*it^^mm 40 

*<J^ - 1- » * *tfc •> IJ a - >*^ f, /j: ^ j«tt^P i: 



tt SMf ^ C i: ^ i^«8[ i: f 

S^lc#-r C t (C J: y . SlSJK V * ic J; o-C^^S *l 
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(c) mmts^&«<otkit^&LT<D&suzisimi-i>zt 
m-. 

•cfc^r : 

(a) laatt^^-TOSl^-i: v'J^roe^-t^^fcS 10 

(b) mttt:^<omt^)HTa>':^miz)jam-r^ztizi: 

SP^MI-SUb L fc -> 'J 3 — V y a — >a)fl!riE»:A^ 

(c) Si^mm\mmntm&-ti>:itizjzi)^ «riB@ 

rosso i'y ^->^^•^F■©^-^' *IS^-(ce^Lfc««» 

^i/tmm^^noiftmmi^mizi. y'>JS:< t tep^^wic 

7K^«lca«S*-B-.5xS: 

Ti02> ZnO> Sn02. SrTiOa, WO3, BizOs, Fe2 Oj A\ b 

11*^ t>S(i*ifc3tM!«it^39«:«*4i: v y * t S ^t;a 30 

t> ti: §S*ta>«sa)m7Klb;^ai, 
Cl«*«8] S«©aa*a*^b-rs*jS-efc^-c : 
3fe«4i«14*ii(*«i|!4a)a^A<l^|-(z^^»S*Lfci/y 3- 

fnaaK<03tettJitt# **jaiie-r * c t ic j: 
y, frffiis^roaacDvy a-^^i-^ro'T-f^n^-izis 

* UfcWaS^ 3fefl4aE1±#jll«:«^4fl)*MaE<tfflf= J: y 40 
'>tr< i:tSB»Mlc*K»|=ag&*-ti-. tor. «)IE«it 

€) SS*ra)aS(Di^7K1b:^,'i, 
[iS*«9] *«a®$a7K^b-r-5fctoa)a-T--f v^/' 

A'>t)'&y. 

l=#-rci:(rj:y, 50 



s«a)asi=^^SL, s*tro»ib,«JiiT<osjt-c-^ie-r 

S ;i t ic J: y StKI* *Mf ■& C i: $!t#ei t f * 
[if *^ 12] ( a ) jl^enbros L < \i.Ui^ify\zwvc L 

X. BBtta)U>X. fcJ:Of#atHSfi 

(D :^ / <- ^ X ^b^^jffiS^ TrS <Z) f* L I* L SSSI ^ tt 



( 3 ) 
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^y^n'pm^\z^^^m^-thf:Lit^. ^ifi*^<7)ffia) 

X -Vi^mmcgBa * 4xfc / ^ S ^ - iz c ti t> 
M (D * / < — ^ X I c c ti ^ O RS § g S ^ y C t -5 0) I * 

3 -129357^ ( = SU-r3» lcl±. S«<Z)a 

y ii^mmz ^ y ^ c i: y um&(nm!&& 

*:tfi£L. c*tlcj:y7KyT7-H(7)S®$a7Kttfc-r^ 
f c**? ti -5 ti <D i: # X. f> *i o 



6 

3-i^-r>^ftffi. p. 237-249. ^^Sffi-b>^-« 

ff. 1986) icfi. tt*etW(Da>!?a3R&sft«A<ia«^Ftt 

l»Stt^*ilim±3£flB*tt^-<^:^^?^ci:Foie^/»<fey. 

:*:^^<7)ffe<Dge<ifi. L/>X. :^*^x. ^a)f6<D 

-r ^ c t a)Bitfe>Ef R&a:^7* ^ti«-r i) c <t r-fc^p 
=1 -f > y * titt-r ^ c <t -t? fe i, o 

c i: 3b<pl«6*|»ai±=3 -r >^*ti«-r « c i: T? 

30 :*:m«i=j¥iS-r'5«s^f'ia^i*B«35ici±ii!iaa)MS-v> 

B;«:m^^if«iSjg|ft^««^s %404^. 1989^10 
fl, p. 15-24) , 

l=t*jH'J-r K^7;U;j-PX5=-;i'> <PTFE) fl)J:5<i:a* 

aj3l5-5f=lta*ttl=-r Ll,^i:#x. &*tTL^-5 

44ig, 1995^ 5 fi^. p. 307) „ 

50 -ecT?. ^Tkitroy^^ ktK'J v--c-]i!ia*^s-r-5 
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Ztt<m^t^tiXl^^ (SrH "^b^xUBaf . 1995^ 

<i:(r>Sfl4ftli20* A^^50• T?fcy. 7Kta>S®ft;?)<30- 
40- a)>/^37 h7K'JV-|C^tLra«lttS*L^(Da® 

u r ^ ;ux x ^^^u^gif u if A^ b ^^cf ^ a >^ 

T?^3&:t^o 20 
*tti::-r ^ ^ ti«-r ^ c <t -e fc o 

aM^Sa;*^bLs)tl^li^^l::m^§■r^c<^:(Dp^Sg?^^l^ 

jg(ca7Ki4(DR&>^tt««fcc>:t;^^(DSiS:s^*ti«-r'i) 30 

^CT*. *^^(Dte<DgW(i. ^®^ii?igl::Si7k^b-r 
^^(DBa^ 40 

-So ^^m\z^?L{t. S«(Da®fi3feftfea£##(*«m^ 50 
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3fetta#«(*(D/^> K^-V *y :^x:r-;U^J: y iiiL^x:^ 
;U^<D3fi:g* t ofc3fe**«'^^:R9a■e3ft5>^^:KFraR5«■r 
^i:. 3feSiSStt=i-iF<><:r(Da®iilgJI;K1±^M-r^ 
lcS€)o CCTrffll^'S "^St;Kt4 (superhydrophi I icit 
y) " XI* "SSS*tt(7) (superhydrophi lie) " (DfflB 
fi. 7Ki:(Z>filftift(c^»:Lr3KjiO' i^iT. ttf^L<\m 

5' JUT(7>igjt(oa7Ktt (Bn*»7K>i;att) $mi*-r^o 

l^fSlc, "ISI^TKIb (superhydrophi I if icat ion) " X 
it "aiS*^b-r^ (superhydrophi I if y) " (Dfflgli. 
a®*7Ki:CDSttftfc»mLT$^llO'* iUT. $T * L < l± 
SKl5' JaT(DiSJS(Da*ttl^t-'5C<t$mft-rSo 

^iAif^(o^m& rc J: o r fi c ^ a® (De«*4b3Sft 
ommit. ^m&iz^i)m^-JEnMt<±f^L. ±f&L 

(O2-) i:±f&L. lEnitmmyi^mm^MitLX:^m'y 
VilJi^ (-OH) S^JSU. CtL8(7)iaSlCJ5CCtt(Z)Stt 
(02-^E^.0H) (DK4ba7cSI$lcJ:oT!^aA<^ 

;u-\i>K4b^(DJ:3 3^i:3feft4i(l^(i. 15^^(7) x^.;u^>^<4/)< 

Lfcm^-iE?l>t^ A<K^bil5cJSfE;(c^^-r "5) Cih 

lcj:^igjR7K^b]Kmii. ;u5^;u^K^b 
ffl(Z) <*: 3 tj:^m»X=t&Zi ^;zt 3&<«g * tifco 
m2(c. 5fefiii«ttK^bil7cJ5P&f::cfc^1*lS<7)^ 

fiTK^bli. 3feMJ«tt=3-^>r >'/(DIBJ5*<»nin(7>:i— S^' 
-T' t e C ^ C <k $ ttfco 

*<biKtili. 3tMi«WK^bil5cJ5P&lc<^^ife)H(7)3te^« 

^S&-r^J;5lc. 3tM«^<^/^>K^v*>3^x:r.;i.^ 
c^:yS5l^x:^;^^<D3t*^S^L3^i:lt*ttf«®(;)fiS7K^b 

(0H-) (DJi$rMb^?R»**t*Ctlz«fcy. 

t<mm:^t±\zt^^tm^^^^o 
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■r*,*:5l=, JfettJfttta-T-f >^fA<'>'J*i^^^d'- 
3fe<tt«ttzi-i^-f >y(il^«lcS|< LrtiSS*14* 

mm. mnmmm. m^m<Dj:'5um ;mmiy:yX^ % 

^U>X. W«ttU>X. SiBfflUVX 

sa. m^m. m±m. xy-^-e^u. :^-h/w. □ 40 



10 

tt-So ISS7K^b^tLfra®A<^M$§:it^«PJg. S«C0 
tL. a®l±SB.^4b$tL^o 

5tft!bi«tt=l-ir^>>^(7)^®(i7K«tCDl$fefeftA<10' iU 

ic«*^b*ti-Sa)-^. aattfiK^**<#t;»m«lfit£ 
jiyiSSicgajf^bSFtL. a;tic^ti#^tt'i)o m^it. 

^Siftft. as^iiiSfcSTK^b-r^citfZcfcy. mmfi< 

m\znm-r^(Dim±r^o tutor. wsi^utcKMicj: 
9^\zmm\zmmztt^^tiho 



!K^I^-02756474 



11 

>y^3fe^aIfiurs®^igS7K^b■r 
milA0fcc*:i;milBEIi±. M^>^tiAniSI«K3g 40 
S(7>IE@g|fe^c*:t;ffi!]@g| : 
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iftmm\zmmLxi^i\ 

I*. m^r^^o\z9tm^^^mr^mMmiti±mm 
»mzm^i.wittitiztiz^i)^ 

f)<mf&ttitzm<Dmm\z^f&m\t^''^^ >^sa«^ 

Tfi. ^^-T (Ti02) A<^t»*Ll>o ^^-rii. 

^#t>tl^<tl^^f^J^A<fc^o m^m\Z7f:Ltc^5tz^ ;u 
3tffllitlCc*:^ISa7K1b(7)afi*Ilcfi&ffl^^Ci:;!»<T*# 
|g2Alllc^Lfccfc3lc. S«10*^^~r;t>^^>^ci:^5t 

ftti«tt:3-T"'<><>'i2T*aLaL. ^^-r^iJfeii'SfCcfe 

-oX^m&r^t. 3tM«fffflfcj: or (OH 
-) (7)J^r-a®lc^b^qR^*tL. ^(D&Sk. S®/»<jtSm 

mtLXit. m^mzTTiLfz^^olz^ ZnO. SnOa. SrTiO 
3. WO3. Bi203. Fe20i(D^'DU^mmt^f)<^^. Ctl 

^(D±mMitm\t. ^^-rtmmz^ mmiz-s^mTtm 
tmrntm^-thtox. wmimm m-) £?R»L-r 

m2Bg||c^LfcJ:5(c. 7tteilgCD&^14^#jlK^b«3 
(DBieWlclB^'r ^ C ^ iCcfc y -f 
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(1) ^m^^:yit^^<Dm7i^i^mtm^mm^ 
x-f>^. a— 5^-<>y, xe>zi— 30 

0**C<D;SiSr*«;ii^-t^^o ^m\:^<^^). ^^XDTJi^a 

(2) m^^^ ^it-^mz^^hm^m^^ -7o>mm 4o 

«l«^^Mb^«5. «9K.tf. TiCUXIiTi (SO4) 2 0) 
^«^^ >^b^itelSlKll00*»C-200**ca);gjar-K«*1i:'5 

7<Dm^&*t(Dmm\zmfSLr^o Dcim*. Ticuco^b^ 

(3) X/^v^ 'JV^ICcfc-SSftSJ^T^-TO)?^^ 50 
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(4) @li£;SJS 

ibiajSiu±(Djas-etT5o 400°c-500°cm±(Diajsr'« 

8l*iJr'5)Ci:;b<r*#^o 600°C-700°CUi_h(7);^Jtr-^fi& 

(5) tttj[R&il:Jl(D)^nl^ 

A<:h h u 't? A(7) ci: 3 *f r y iffl @ <^fi6^ ^ > ^ 
-r B t OfeU::^^ y * ^(D+rolli * J^J* L r fc < <7) 

*<ai^o to-tHit. m^^^^-Tomf^^izTji^ti 

^LL>-^y:^(i. T^-T<t vy:^«t(7);l^!feI?{)^^>^c^€) 

5^^-Tti^y*i:<7)^lilr*f-r^i>y*(Dfil^ 
(i. 5-90^;U%. $?^L<li10-70^;U%. c*:y»^ 
L< (i10-50^;u%(c-r^c<tA<T*^^o vU 

(1) 7:^-^— tfMX(i;uTyuSi^^-7(75^^i: vy 

(2) ^^Jf^vy:^(7)|fiigtt: (^x(f. ^h^xh^^v 
v^>. ^ h^-r VZ^'PtK^vv^V. ^h^n-:/P 

«1^T?^^vv>'-;U ; Xli^i^^^^gSOOOiaTCDTKy 

^Jf^fi^Lf-^. J^100°Cl^A±O;SST*i]nflftLTv^>'- 
;u^BJi7KSllS^lcM-rci: !::<*; y. 5^^-7A<^^Jf^v 

y*T'l8«*ttfc*tti«l±=i-^-f ^ 
\z^ v^y-^ua)BJt7KiSa^**^200*'c)u±<D;Sjer*fT 

(3) «iSj^5^^-r(0«rE(*: (5^^>a)T^u=]^i/ 

h\ ^U-h. X(iT-tr7^-h0^3 3^f^^^^>^b^ 
XliTiCUXIiTi (SO4) 2 <D«*:5^cf^«i5^^>^b^ 
W a)»«ici/y*(Da^*^»Sii-T«:-5»aat*« 
«oa[S(c^:rtiL. ^^>^b^1^^«;aAN^200"'C(D;S 
JSr*^in7K^«i:ffii7KffiS^(c^tt-c<!:lcJ:y. vy*«i 
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(4) ^^Jf^5^^-r<7)fl^«: (5^^><7)TyU3^v 
4^. XfiTICUXIiTi (S04) 2 <7) J: 3 ^f^S^^ ><b^ 

iraTK^SI^r-fc-Sv^y-ib : Xfi^i$I^TS3000mT 

h>u^Mm^mf^-r^o ^xi^v. ^^-T<7)jsa^b;ss 
iiA±<D^ig. A^-^. S*ra>»:^b^jaTa);Sigicijpgft-r'5 
;it\z^i)^ *SJ^^^-T*eatt5^^-Tic«SE^b 

»^bffiiB^^^-T*>t>/j:^5fe®jyill 20 

(OJff^LU-V>y^l*s 5^^-Ti:K^bffli:C0;•l^^l^^;!)^^> 

T-fc^o ^^-r<b:K^b^<t(D^ttl::*f-r^K^b^(DSiJ 
^li. l'-95fia%. $f^L<lil -50SS%lc^^c 
i:;5<T*^^o K^bffiE^^^ -T^b^'b^f^Safeftfeiyittzi- 
(1) T:^^— tfSX(±;u5^;uM5^^-T(Da^i:M^b 30 

e:^b^JiXT(D;:g^T'^l^t-^o 
(2) ^^J^5^^-T(DfIigi* (^^ vor^uzi^v 

XliTiCUXttTi (SO4) 2 (D^oUm»^^:yit^ 
^) CDj§?aicK4bSa>&^^5^S^-d:r^i:^S?S;'«^S 
*t<Da®lc^*L. ^^>^b^^^^«;a3^)^^>200°CCD?S 
ST?i!n7k^«i: M7K«m^icf^-r Clitic J: K^bffltt 

-e. ^^-7'a)JSa^b;SSm±CD;ag. SWcOtt 40 

\t^\>xTa>'^&\zmmth^t\z^^')^ 
^tcommm^o'' izt^^m&ommTi^^i^^r^i^ 

it. ^mt(DmL<\tU^^\zmitLt-iy')U'':y (;J- 
^U^VtKU vP^-9-» Xliv';=i — >(D^ffi«:*Nt><f: 
§SSJ^fi£S*(c3tttMia)ffi^ * -fr r ^i: 5 
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^mm^\z^^i.fzm^mtikmm(D^M^i^m\z^ y 
7KKSicft«ia?*t. >^(D«ffli*iaa 

,j zi-v^m«;:axttJ±s^wie?aT?5Hb^ t A< 

^wtn<o&mz^ m^m^). p 

-)\.^-^^ >^t^it^iz^l)!^i^mz^tciP^mvtm^r 
h^tf)<v^^. ^^mco^m&iz^^f^m^itit. x 

Lfcii^icfi. ^^stsiib^-ii-yc^. iftm^r^mz. 
m^^ii^mizji^cn^izm^mji-t^ztti^v^^o % 

cor*. '^M*S«$it^Cit?:f<#^(cpfi^Sttjtox 
•r^ci:;b<-e#-5o Siltirax^fcfi. 3t<it«$*Sijer 

^bSti^o 

cDT*. ^fm(r>%Wiimm\zn't^%i^tsin^'&'S:m-t 

ho 

hUx h^i/S/^>. y^;uh'j-f v:^P7K^i/i/ 
pt^;u h u t h^i^v^> ; xt;u h u<7 p 
;uv^>, x^;u h u :^PAv^>. ji^juh'J^h^ 
i/i/^>. x^^yuhUx h^ixv^>. x^;uh'J^V 
:^P7H^vi>^>. x^;uhU t -3^h^vv^>;n- 
:^peJ^h'J^p;^v^>. n-:^pe;uh'J::?PAi> 
n-::^pe;uKU^ h^vv^>. n-3''pe;u 

h'JXh^i>V^>. n-3^Ptf;Uh'J-< VT^PtK^V 

vv>. n-:^pe;uh'J t -z/h^v'v^Vin-^^ 
h'J^P^l/V^>. n-^^v;uhU ::?PAv^ 

uxh^v'i>7>. n-^^v;uh';>rv:^P7K^i/i> 

hU<?P;Uv5>. n-7^S/;Uhij:^Pi^v5>. n- 
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n-:i-^^7^v;uhU t -3^K^vv^> : :7x 

x^;uhU> h*i/e/^>. :7x-;uhUx h^e^i/^ 
:7x^;uhU>r v:?P7K4-vv^>. ^^x— ;uhU 
t h^vv^> ; ^ h^^ p;uv^ ^h^zfp 

> ; v>^;i^v^P;Uv^>. v>^;Uv:/PAv^ 

vp«T;Uvp« h^vv^>. v>t^;uvxh^vv 
^> ; i^:7ix;us;>7P;Ui/^>s i/^xii^l/i;:^PA 
£x^>. i;:7x-;ui;> h^i>i/^>. v3^x^;UvX 

h^vv^> : :7x^;up«T;uv'^pyuv^>. :7x — 
;u>^;uv7^PAv^>. :7x— ;u^5^;uv?/ h^vv 
:7x^;i/y 5=^;Uvx h^vv5> : hU<7P;ut 
KPv^>. hU3fPAt KPv^>. hUp'h^vt 
KPv^>. h'Jx h + vt KPS/^>. hU>rv3^P 20 
7K4rvfcKPv^>. hU t -:/h^i/t KPv^> : 
e— ;uh'J^p;uv^>s tf— ;u hu :^PAv^>. t* 
-;uhU> h^vv^>. f-;uhux h^vv5>. 
ex;uhU-f v:^P7K^S/S/^>s e::.;uhu t -:^h 
^^i/i^^v: hU3^;u/!-P3^Pfcf;uh'J^p;ui/^>. 
h 'J 37;ix:t-p 3^p h U :f P A h U :7;u:i-p 
:^pe;u hU> h^vv^>. hu:7;u>j-p::^p e;uh 
ux h^i/v^>. h';:7;u:tp:^ptf;u hu>r v^p 

tK^vv^V. h"J37yU;i-p:fPe;Uh'J t -T^h^v 

v^>: r-'i^'J>'K^v3''pe;u^5=';uvp« h^vv 30 
r-^U'>K^i/3^pe;u>5^;ui^x h^S/i/^ 
r-^U V K^v^pe;uhUp« h^vv^^. r 
-^U V K^^v^peyuh'jx h^i>i>^>. r-yj 
V V :>'p e;u h U ^ V ^p V r-"/') 
vK^v::^pe>uhU t -:^h^vv^> : r-^^r 
^ U p+v:^pe;u->f h^vv^>. r-^^ 

'J P4^v3^pe;uy 5^;uvx h^iz-u/^v. 
^7'^UP^v:^Ptf^Uh«J-?« h^vv^>. 
r^UP^v:>'pt'';uhuxh^vv^>. r--»«^7 
^'jp+v::^pe;uhu-r vt^'PTK^vv^v. r-> 40 

'j p^v:^phf;uh'j t -:^h^*>i/^> ; r- 
r 3^pe;up«^;i.v> h^^vv^v. r^T^yzf 
p t";u>5^;uvx h^vv^>, r-T5y:^pe;uh 
<j><h^vv^>. r-Tsy :/pe;i/h'jx h^vv 
r-Tsy ^''pe^i.h 'J ^v::^P7K^i/i/^>. 
r-T^/ :^pe;u hu t -::^h+vv^> : r-^^i- 
*3^h::^pe;u>5^;uvy h^vv^>. r-^^u*:^ 
h>^pe;i/y5^;uvx h^S/v^>. r->>u*:^h^ 
pe^uh'jy h^vv^>. r->^L'*:^h:^pe;uh 
Uxh4^v/v^>. r->^u*:^h:^pe;uhU'r v:^ 50 
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p;t^4^i/i/^>. r->;u*:^h3fpe;uhU t h 

- (3. 4-x;K^i>v^P^^v;U) 
x^;Uh'jy h^i>v^>. iS- (3. 4-X7K^vv 
^P'v^-v^U) x^jUh'Jx h^i/i/^> : fccfct;, 

lcf±. 3.:fe5cSi«M*>p+-9->Sio^;u%m±^^*-e: 

- :^ p e;u^e^ L < (± :7 X ^ i> U =3 — > * 

■»f >4b^1^$ ffifflf ^ C t nTte-efe-So 

3fefflj«tti3-7^-f >yic(iAg. Cu. ZnCDctd^S^a* 

K - e > ^ -r c i: r- * -5 o 

3tffii«f::Ag. Cu. XfiZn^ K- e>>!ft- ^fci^lcli. 
3tett«i±3-^-f >yicr*. MICs Pt. Pd. Rh. Ru. 

^ X ^ u > cfc o r fgfe-r c ^ A<3a: 

iVo tfS^^^-rii;:K:^387nm]^Ts 

-ri*413nin)aT. K^bffi(i344nmi5lT. K^bS^I* 
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387runJ5lTa)«na-e3feiaifif hZ,ti}<V^^o 
*^ith:ztt<V^^o 0,001mW/cm2a)«n« 

-So 

Si (0C2ft) 4 (fQ3t«lil. :;^li5) 6fiSai<ta7K6S 
ggPtT^ h^x K:^vv^ >(DJn]*»««lMS!l<t LT36 

a*H«Lfco m^iz^^)mmtnfs^-r^(Dx. rn^fn 

80'*C<7)^Jg-^e*i*i±fco ^h^x 

H) 4 ic/jry. sitx-cv^y— ;K7>fitt7K«iS^(cj:y^ 
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5^ h^x h^v^^-^i^Ti (OC2H5) 4 (Merck) 
1 SfiSP i: X ^ y -;u 9 MSSJ (D;*l^«3lc toTK^Sffl 

m^tL -C36%^K * 0. 1 asgp^iiD Lr5^^-ra— 

^*S(±^^-T(Z»S:LT45/ig/cm2i:L/cc 7^ 

(DlSPg-e^ h^x h^v5^^ >(D-aJli^ID*^«*H. 
10 TKK^b^^VTi (OH) 4 ;!)<±j£L$&i^yio 

1 -l05^ra«150°c<DiaSfc« 

STSl±^i:^(c. ^fi£Lfc*K^b^^>*ffii7KHIM^ 
=1— ^-<>'5^a)TMl::iilR^Jf^v'J:^CD=i— 

20 m^fixi^h<Dx. mf&(Dt^^izis^:^i&^(D'rh')'y 

^=L7zi—^^ >^^{zW^WiLXl^t^l^t%^h,ti^o 
:X\z^ ;z<D:h^=77.^o>mm\zM^mm\z^^)TJ\^^- 

(BLB) ^pte^r (=#^mm. fl2oblb) 

t^Ta«a)a®fr0.5mW/cm2(7>«in»ffSS (r:^^— tf 
S^^^-Ta)/<>K^^'v:^x:N;u^^tjBl^x^.;u:^ 
30 a)^n«l-387nmcfcyfeL^;:ge:^a)!Sm^-(7)rajg) X'i^J 

# 2 1 # 3 H*4<7)7K (D^Mft ^mmf^M^m 

{m^mmmmcow^m^mmmim. a^^ca-xiso) \z 

40 ®IC*a$;iaTLfc^30«?^lZ;lilSL/co #2K*4a)a 
^Lfco C+tlcJtL. # 3 i««(D*i:a)}Sttft 1*30-40 

jS(Dj£;&<y3f)'fc$»ffiLtco 0^5t£(DPflfil*. SOOmltD 
e-*-l::*^80**C<Da$300mlAti. ^j^l^T? e-:^-± 

(z@(Da®*Ticifiiitri43i4^3Kiio«?rBmitL. to>m 
50 ^3unx\tma>mm\t'^%xm^) . um%o>m<Dm 
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B:$:«n'F-9ta>ffi (MFL3) (7)|ftSilc||]&0i|1 

0. 01 /i m) 1. 07g<h y — ;U29. 88gct $6*0. 36g*;*l^ 
fco C<7)^$$^20^PBlJKi150*ca);SS(c«}#-r^C<hfC 

r0.5inW/cm2<Z)B8ST?tt1^raS!ina*BBStL. #1K 
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^mm^ 50"ca);Sig(c«lf f ^c:<!:lCc*:y7^h^xh^ 

:i(D\^>x^»Brmmizmm,Lfz^. blb^^ct* 
ffliN-co. 5mw/cm2(D^.jgr*3Ki 1 m^^^m^^mmLtzo 

Mnm^^vm^Ltzt;zh. mmno^mMto" v& 

»B^rnmzummt)<zmmimmLxm5^mA'M 
Lfztzh. ^iiia>ii«<DU>Xii«si-eay«lliA<* 

^tz:^m(D i^>x\z\tm y li^ < ^ i: ^^ct o fro 

2cffl!ia)il«(7>U>Xlcl*awy3te*a53b<ft»L« 

sga^ic^-rcirfccfcy. m^w^^^-r^is^:^wia> 

tzo mmmommitirmvfc'ofzo 
mh>*ifzum(Dmm\z^r. BLB^3t«-^ffli^ra5mw 

I -1000. ffiftjsffiij«iaiKi^3- ) vm^Lfzt;!^. 

;j3^lz. 20W<;)Sfem3t«' (m^. FL20SW) ^fflUNTO.O 
1niW/cm2(D%n»SgiS'eSI^»$gg|tL7'd:;f)<^. ISttA 

(om^Mt^it^m^Ltzo t^m^^msmcrxf^yizTT: 
nts^ 4 1 mmz L T v-^^ A:^*^ xffi(Da® ic 

r :^ ^ — tf ^ ^ TSflA^ e> 3£f a® S L fco 
a®/ia)MI5(*20nm-efcofco 
IIJg0il4i:l^fSlc. #b;tiycli*4<7)a®UffefBLB^ 
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Lfc«, efe«3t*r$ffll^-C0.01nillll/cni2(OSfl>H9j!aS"e 

Ulific? 1 ti^tfcoi^jtT', iocmeaft<ov— ^^-r A*' 

C*l<iOI)*f7Xffi$*'4r450lC, 475°C, 500°C. SZS'C 
<©iajS-C'ftfi£Lfc, l»5feX«@ffr-l?ffl|'<fci:C5. 475 
soot, 525°C©SS-C«filELfcS««f::oLx-CI*T-*- 

mttitzt^. 45o°cr•^fieLf=s^^4l-^t^Tl^r±^- 
^#f>^^fc*•^x«<oaalc^femBm^te«"^fflL^-co.5 

mLtj:ti<h>. mf&fkm^?s (ca-xiso tmi^xmmn 
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l^rl^^<r)a®lc0. 5mW/cm2(D!J^n^RBJtT*JKl 1 
n«*RBStLf-o ffifttftSil^S (CA-X150) (ZcfctjTK^ 

;z<DKfi<;)^M^3b<o' iztsihytjit^'ofzCDit. mmm 

miZ V U ^ (Og A<^«E ^? i±T: t^ <f l^CD -e. SOO^CT'O)^ 
fig* l:::M- U A<D J: 3 U ffl a tfUB-f 

— tf (7)3t ttl S KIS L *, t # ^ t> tu * o 

mmr^tzisbizit. mmm^<D^oiziyiJi^(Dtpmmi 
it^^-^tz:^t<Ai^tm^h>H^o 

1*7 :^ ^ — tf ^ -T A<^Ji£ L r L^ -5 C /)<aS * *L 
fzo J*jaicJ:y*JR5^5' V3&<K^b*H. r:^^— lf*<± 
L 4, <!: # o 

^fi^^I^;^)^t>BLB^3fe:»T^ffll^rl^*4(DS®^cO. 5mW/c 
(CA-X150) lZcfcy7Ki:<D}t«fl*jS(I^L. JtttftCD^ 

l»Stt**^x-^n»ffBS800;u^x 

«$jsi20»ra*?ii50*'ca);sjsicffis-r^c,tfcj:y. r 
z<oii^7.i&i»BmmmiziAmLtz^. Bismfftij 

^Sfflft^fl^S (CA-X150) -e^SLfctC^. 
;^t>T% C<Z>K3|4fcdfeS3fe«"*ffll^T0.004mW/cin2 
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teStt**^ ;^ - V u * ^ -Tia^MioiKS i o 

i^h^x h:^irv^> (ft^feaai) tT:^^- 

am^^-T'/ju (Bi^^b^. TA-15) tJi^y-)\^t 

h^x h^vv^><i:^^ -ry;ui:(DSiI^(i. i^h 
^x h4^vv^>^^^J!$v'J*lc^^Lfc^cDvg* 

L. «?)20^J^Fa1SK)150°CC0;^Jtlcej^^^Z<blcJ:y. 
h^xh^vv^>^3!lO*^«^flJi*lim^lz<^L. r 

iimf^nm^^ (ca-xi50) vmmLfzt:i^. mmn 

%fccti;50^;U%(Dl^3f^(Cdfe^5fe!n"^fflL^T0. oow 
cm2 (D^^mmf^V 3 B raSl^iS^^St LSIft^c t C 

fZo 

^h^x h4-v^^>TI (OC2H5) 4 (Merck) 1 Sfi 
L 1 36%SK *0. 1 SfiSP^ilD Lr^^-T^i—T-f^ 40 

^>^mz^^)m^Ltzo mmmit^^-Tiz^mLx 

45/ig/cm2 1 Ltzo 

:^iz^ ctif>a)**^x«* 1 -l0^PBi$iii50*ca)^jS 
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m-<fztz^. 650*'C«J«K«(Deai!(*7:^^— IfS 
800**c«nKH«a)fiai!ii;u5^;H[-cfc'5»ci: 

^ffit^r0. 3fnW/cni2(7)RBS-t?2 0Fp1^^«*^StLf-o 

^n»mmmzmf&n'S:m^Lfztzh. l^-:^*L(DK« 

^:^Wicommz%-rm^r^iy'j i3(Dmmt:i^m,L. ^xi^ 
X. ^0>±\zm^m'j^^=-7(DmmimfS.Lfzo zcoa 

^Xffi^500"CCOSJt-e^fiEL. 

^—iiM^^ -T\zM^i.fzo mh>*itzum^mBmm 

m\z»mLtzo BLB»3fe*r*rtaELfc7^v^-^ 

(;aig24*'C. ;1^45-50%) l^(cca):^-^X*g^SBM 

L. o,sniti/cm^<Dmmx ^ Bmm^mi:mmL. #ia 

#1i^3[54^T^v>^-'S^A^t)l5^^Jtl3Lr. 60°C(c 

^mLtz}^m±\zmm\z^L. \sw^izm^mi:m^L 

fzo m^'isixfzm.^mtiTtom.mmxm^) . 

mz^ y ±j« Lfcs y i:ifiH-r ^aia*<Dai^b**«6 

fZo 

-TT'lSaL. #2|S*4^#tco #2i^5|4SfII5 
T^v^-^l^fcEML. 0.5mW/cm2a)ra,ig-e. 7Ki:CDg^ 

T'. #2lS#4*BgfilfA^t,a?ydiL. 7Kt(7)^ft4ft$-^<7) 
24*^. ;1jS45-50%) rtfc»L. ;SJS*^«*-frfc«. 

n^umtmmz^ ^(fo\z^^\^fzy^m^\z^^\z^ 

^mf^t:m^l.fzo MIC. Cttibc/^fiW^I^C^i^tDT^ 

L. 7Katiosffiiw<fcy±figLfcsyicSHf ^SiS^ 
<Da[^b$*«r)/ro 
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;K -5) it I ^ 5 (cM-r t <D -e fc ^ o 

vp^^;uv^» vU:^ms<t hu> h^v-/^;u 30 

TA-15) irffllB "y^X:^" (DAJS (vU:^y;U) 40 

C(D^^fflSlflfi£4$3*#1fi*^<D^®(Z^flTL. 150°C 

#2|«^4(cBLB^3fe!lT*ffll^r0.5mW/cm2<;)raS 50 
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a®a)7Ki:<Dmfi4ft*S®ft^^li (ERMAttS) T*^^ 

70" x^-ofzo n^um(DmMn'&m^Ltztz^. 90 

• r-fcofco MIC. #lK«lc#2K«i:|^i:^fe<*T-5 
ll!S«14 

2970c5cri <Dfia(ciisp3;1fi£«liICDC- HS^ffl*f**# 

C - H S^/)<#^-r ^ c <i: ;b<4§ ^ *t ^ p 

#4ist«<7)^^>X^^ h;Hctet^rii. ;:fie»2910cni 
-1 <Diitll3J:l/2970cm-i a)^iMa>l^-:ytllc t tf— 2? )b<S 
i6t)ti?^»:t^o ^a)n*:>y(c. S^^3200cm-i OiiMlce— 
^ ^ ^ J£ LMtiiCO O - H ig^^^#iffi;b<l2^ tt ^ o 
fifeo-C. #4K*4lclic-HSa^;b<fftt1±-r. 't<r>itt> 

(i. RBl^MS^ilCT. a6»2910cm-t (OaMlzlisp3;l 
C - H fg^*r«i#ffi<D:fc * 3tf e- -27 *<ffiAft t> 
2970cm-i C0{4g(c(isp3 jlfigmJlcDC - Hl^^iSfr^ 

ic I* c - H jg^ A<sffi-r ^zt tmm * tt o 

«*RB|tLfcii^lcli. TIBCD-fiaiC (1) r-^-TvU 

ffllcJ:oT7K»SlcSglSFn. (2) t^^f.*: 3 ^Eti/ 
'J 3 - >S«tt:3!)<a® iCJI^fiR * ttr L^ t, <D ik # ^ t> tL 
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RSatt :^ ^ X ^ ^; fi - jttt at # ^ 5/ ■ J =1 - > AX & JS s 
=1— >y5a*8SaiLfc, ca)3— T-H-V-yja^lOcm 

9i*itc»»(D7^')jummm (#i) *»fc. 

7-)-9-izm^9-7'/)i' iamit^. ta-i 

5) irfltllH "</^7.i3" (DAJS$;1^L. Ji^y— ;ur- 
MIC -<f^7.i3" (DBmi^ML. ^fHOimU 

4r •> > 5^ ;u •> 7 > fi* t (0 w 1= 3^ f i) 5^ ^" — T <o maro 

tt;A<, 5%. 10%, 50%. 80%lC'S:SJ:5l:iHiS 

ET->'j;u«g§fi(::a*L. ioo°c©as-effint*-a-, 

T:*-^-- lfS5^^ -re^ A<v 'J 

# 1 ~# 5it«l::BLB^3fefl-$0. SmW/croZOTiDSr-a:*: 
200^M9il^^$f[g|tL>&:A«<b. A'^.E^^^Niyilffi-CCtL 



toft lcl±5S if|E<bA<M 'b^x'te t^o 

«ft *<1 0- /j: * * T-IS7K<t * *t -5 C i: A> § , 

^^^T©*l*A<10Sfi%Ja±®#3~#5K 

igi=, ^$1— ra>iii^7!)<*'5?5oag%i:8oag%<o# 
(CA-X150) {z^ijiiKtajmrnn^mmLkt;!^. * 

Ili&«<l16 

rill;?. ^ ^ ^KSI o fc, 
SIJfi««i5ti^«<D*5i-e, lOcmraftroaskOT^^u^i' 

:^i^X'^^-7^mmomu^y-'>:fzi-h 

50Mg%, 60fift%, 90fifi%-eSE>ofc, 
B:^Xl|^tg (JIS) H8602l=i£ix. Um<D^m^^m 

f&^;8:r-?i]StLfcA<, ^^-7'ii|^A<60Sg%<0 h-v7^ 



( 16 ) 



1^1^-02756474 



31 

mmmM 

fco #ia«(Dh*V3f=l-hiiJtl*0.03/im. #2K« 

hMJlfi0.2/im. #4S««<Dh*y:^=3— hJKI5l±0.6// 
m. #5K«<D h*>::^^i- hmJll*2.5//mt?feofcp 
*>!7a>K*4»cBLBit3t!>Tlc J: y 0. 5mW/cm2(DSin«^S 

\z^ ^^-T#Wh*y:^=i— hCDKJ?*0.2/imJilT(c 20 

Lrt. y^yzf^-^m^immizm^^it-t^^z^^tj: 

L. -flftlc. Se«M<7)JgJ?3{)<0.2jumm±lz^ftL[i5fe<D 

Y'yyzi-h(Dm!^^0.2urr^)>jLT\z^*i\t. % 

* BiigfcaTK^b-r -5) c i: /)<-e ^ c <t ^ ^ L T -5 o 
*^\z^ #1iJt«;!^^f>#5K3|^^::•^l^r>^;^-?<;^*:/ 

Zf^ ><7);1SA<3ppmlc^i: ^ cJ: a f::;^ A L f-o ir 
^8cm<7)5§^<7) i: C ^5 lc4W(DBLB^3fe 
*T^SBML. 0.3mW/cm2cDf^SI^«HSffir*Sinie^ra|tL 
fco 30»aiZ7^i/>r-^M<Z):tfX*«BjL. :tfX^PV 

^LT. %mm.a^tH:^m\^mtmy:>mzmw-<r>m9'S:^ 

Illtl«ll18 

T^-O^ 50 
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|IS6C>I13tl^»<D-V>y*'C. 10cinE3ftfl)r;U5-'!7A 
mz. T:^^— tfS5^^-ry;b (Bil^b^. TA-1 

;^ic. ca)K*4l::BLBit3fe«'*«L^T0.5mW/cin2(Z)gBS 

(CA-X150) -eau^Lfctc^. IS 
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^SiA^^S (ERMAttS) t:my.^X^^UMt#2.U 
*3lt?feofc. MIC. CHt><7)iai|^ICJilSl«#*Mtfct 

Sby. ,ii*i!fe*AMt5<t^^izgy*<±i:fc„ 

•oi^X^mftf&^Vh^tz. -MSkm (Escherichia coli W 
3110*) 5mSLfctg#iS£iS<i>j*,^L, « 
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0.15ml (10000-50000CFU) * 10cmE3ft<D 3 tta);^^-r 
^ y -yur-as Lyc# 1 15t*4t # 2|S3|£4i: V— S^'^ -f A 

5few$350o;u>7xa),^jgr-3o^rBiR^itLyco ^^jc:. 

a. 37**CT?1 BHS^Lfco «i6±a)*»amSia*tt 

ll!lfi^20 

mmm 1 <i:i^»cD:^r,^T% # 1 unom^m^ 20 
^» ^ ff^ ^ ^ - r ^ T ^ — tf M T ^ - r f c ^ ^ ^ i± fc o 

A^^5§SI20cm<r)<^: C 5lcE©Lfc20W(7)BLB^3fe«"l^«*: y 
V-y^-f A**^7.««tl!if^il^a)# 2ia3f4*$ci:tf^# 30 

mfttft*«iSL/co umizB^^tt^ 
{fxumomm\zm^)i±c^^. mmmiz^^jmt^yi^ 

ass (ERMAas) iZcfcysflSLfco laa^aAic^ 
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# 2 (il 0%*SiT' fe o fco 
;^fc. Sftlt«(D#2K«fccfet/#lK*4tV-^^ 

miS^ * > ^;uy ><7)SJS3!><3pptnrc3&: S J: 3 fc 

f^XLfzo "Tiy^-^^f^izUmti^i^BcmOmmcDt^Z^ 
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^m^mmLtzo so^^sict^v^— s^i^o^xssbx 

V— ^^-f A*'^xtR-(?li> ><D 
»*^Jii0%5f^iSrfeofcA<. #2iS*4-eii»^^ii90 

ll«&^21 

U > h 4r 5^ ;U ^ ><D mS<X) tb3&< SlZtji^^^oizm 
^L. C(7);l^;'S^10cmEg^<DT^ U ^U«fli«(Da®lC 
^fliL. lOO"C<7);SJtT'?ii4b$1t. MJl 3 a/ m<7) v U =l 

^X\z. T:^^— tf^T^-Tl/;u (TA-15) <!:3Sa 

4aasp. ft»ffli±*is«n::ift^Lro.o8mssp-cfco 
ioo**ca);SffiT-si^b*-a-T h-v:^zi - h^j^jaufco 

\z^ Z<DUm\zBLBm9t^^mi^X0. SmW/cm^ (DRSSt? 5 

s5Sfii5!i2oti^»(D*afer'# 1 umtT<; 'jjvmmmz 
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*ii70%Ki±-cfcofc*<. #iK«-ei±lo%*iS-cfco 

Slffi«!I22 

0.5mW/cin2a>fiSJt-ei Bfyi9g^«*8gSt Lfco SSn^BS 
^^c. ll!S«20i:i^|$<7):&j£r*y^;u>;u*::^^>(DK 

*^**to/=i:C^. 98%T?fcofco 
Ilffi0423 

ll!fi0lll3<D# 2U^4lcBLBm3fe«"$ffll^T0. 5niW/cm2 (J> 

ap ^ tfSTfj Rff «<oa4*ia)M± fcSl 1 A0fc cl: t/mi 1 B0 fc 

milB0*#ra-r^(c. CCDS^MIi. 3^ U'-A20lcXi# 
*tLtc<®^LfcK*45:}#®22^«i^. ^*424^«iy<^lt 

fcM«26*<@^Lrfci»o 

y . of-MA<i5t*43£l#®22lclX y i^JtfcK 
»24(Da® fcffiS $ fifc L -C SSTf S 5 )Ef o r t^ ^ o 

C(7)gg<7)K*43t}$®22fz#3lS^^«t. lltfi<iqi3<D# 
lSi*4.!:. ll^6«lll3<D#2K«^*/^SalSy^^lt. 19 40 
95*6^12B/l^^9BP^^«*^^^^C»8Lfcp COHO) 

^ B^fii*a 6 (Dii y -r? fc o fco 
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